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1) Assessment of the behavior of perennial Glycine genotypes in tissue 
culture. 
Perennial Glycine species exhibit a number of characteristics of agronom-
ic potential including daylength neutrality, tolerance to heat, drought, 
cold (Marshall and Brou~, 1981) and salinity (Newell and Hymowitz , 1982), 
and resistance to soybean cyst nematode (Riggs and Hamblen, 1962, 1966), 
yellow mosaic virus (Singh et al ., 1974), powdery mildew (Mignucci and 
Chamberlain , 1978) and rust (Burdon and Marshall, 1981). Each of these fea-
tures would be useful if introgressed into the soybean genepool . However, 
to date, it has only been possible to produce a few sterile hybrids using 
conventional crossing followed by embryo rescue (see Newell et al., 1987) . 
SomaLic hybridization by protoplast fusion offers an additional approach 
for hybrid plant production. An essential aspect of this techn.ology is an 
ability to regenerate whole plants from isolated protoplasts. Other gene tic 
manipulations using somatic cell techniques, including transformation by iso-
lated DNA or Agrobacterium-mediated delivery of vectors, also demand a knowl-
edge of the factors controlling plant regeneration. 
In the past five years , work on Glycine in the Plant Genetic Manipula-
tion Group at Nottingham has centered upon the development of techniques 
for rapidly assessing the response in culture of a range of genotypes of 
several perennial species. Once received into our seed collection from such 
sources as AVRDC, CSIRO, or USDA, each accession is monitored for its abili-
ty to undergo plant regeneration from explants or explant -derived callus . 
Subsequently, promising accessions are screened for protoplast release, plant 
regeneration from protoplasts, and their suitability as a fusion partner 
with protoplasts of soybean . To date, we have screened at least 30 acces-
sions of six Glycine species , including G. canescens, G. · clandestina, G. 
falcata, G. latifolia, G. latrobeana, G. tabacina, and G. tomentella . This 
report summarizes the methods used, and our main observations; more detailed 
information can be obtained from the publications cited. 
Materials and methods: Seedling growth . Seeds were surface- sterilized 
(20 min) in a 10% (v/v) "Domestos" bleach solution , followed by thorough 
rinsing in sterile tap water . The testas were scarified using a scalpel , 
and the seeds soaked in sterile tap water for 48 h with a change after 24 h. 
Seeds were sown on agar-solidified (0.8% w/v) hormone-free Murashige and 
Skoog (1962) based medium , and germinated in a culture r oom (continuous 
fluorescent illumination; 1 . 6 Wm-2; 27°C) . 
Callus initiation . Ten to 14-day-old seedlings were dissected, and the 
explant s (leaves, petioles, cotyledons , cotyledonar y and epicotyl nodes) 
placed on SC2 agar medium containing BS salts and vitamins (Gamborg et al . , 
1968), 1.1 mg/l benzylamino purine (BAP) and 0 . 005 mg/l indolebutyric acid 
(IBA) (Hammatt et al ., 1986). 
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Shoot e l ongation and rooting. Shoot elongation in all species except 
G. latrobeana was stimulated by using SC6 medium, similar to SC2 , but with 
BAP reduced to 0.2 mg/l. Rooting in all species , and shoot elongation in 
G. latrobeana, was induced on half- strength, hormone-free BS medium (HB50). 
Isolation and culture of seedling cotyledon protoplasts. Cotyledons 
were cut transversely and incubated in a solution of 1% Rhozyme HP150, 0.2% 
Cellulase RlO and 0.1% Pectolyase Y23 dissolved in CPW9M which contained 
CPW salts (Frearson et al., 1973) and 9% mannitol (Lu et al., 1983) . Re-
leased protoplasts were filtered through a 45 µm sieve, cleaned by centrif-
ugation through CPW9M solution and plated in agarose beads of Kao (1977) 
protoplast medium (Hammatt et al., 1987a). Protoplast-derived callus was 
transferred to SC2 and SC6 media for plant regeneration. 
Introduction of cell suspensions and isolation of protoplasts. Hypo-
cotyl and petiole explants were placed on agar-solidified (0.9% w/v) UM me-
dium (Uchimiya and Murashige, 1974), and callus transferred to UM liquid 
medium in 250 ml Erlenmeyer flasks on a rotary shaker (80 rpm). Log phase 
cells were incubated in a solution containing 0.4% Driselase, 0.8% Cellulase 
RlO, 0.4% Pectinase, 0.8% Rhozyme HP 150, 0 . 059% 2-(N-morpholino)ethane sul-
fonic acid, 0.1% CaClz • 2H2o, 0 . 01% NaH2P04·H20, 6 . 8% sorbitol and 6.8% manni-
tol . Protoplast culture conditions were similar to those used for proto-
plasts from seedling cotyledons. 
Results and discussion: Cotyledonary and epicotyl nodes from all spe-
cies except G. latifolia and G. tabacina underwent extensive lateral branch-
ing on SC2 medium. This response was similar to that described previously 
for soybean (Barwale et al., 1986). The resulting bud/shoot cultures could 
be subcultured indefinitely to produce clonal material suitable for further 
in vitro studies, and eliminating the requirement for large numbers of seeds . 
This was particularly useful for G. falcata and G. latrobeana in which seed 
production is poor under UK greenhouse conditions. 
Although there were differences in the response of species , accessions 
and explants to SC2 medium, seedling cotyledons, leaves and petioles of G. 
canescens , G. clandestina, G. falcata, G. latrobeana, and G. tomentella pro-
duced callus from which shoot buds developed. Such buds formed shoots fol-
lowing transfer of tissues to SC6 medium, and the shoots rooted on HB50 me-
dium. In the case of G. latrobeana, the intermediate step on SC6 medium was 
unnecessary, since shoot extension and rooting both occurred on HBSO medium . 
G. latifolia and G. tabacina formed callus, but the latter failed to produce 
buds on SC2 medium. Plant regeneration was most efficient in G. canescens 
Gll71 and G. clandestina Gl231 (Hammatt et al., 1986, 1987b) . 
Seedling cotyledons of all species evaluated released protoplasts, which, 
with the exception of G. latrobeana, could be cultured to callus. Although 
it does not always follow that accessions capable of plant production from 
explant s will also regenerate from protoplast-derived callus , it was possible 
in the case of G . canescens (Gl l 71) and G. clandestina (Gl231) to recover 
plants readi ly from tissues of protoplast or igin (Hammatt et a l. , 1987a) 
Suspension cultures of perennial Glycine species have provided a con-
tinuous suppl y of cells for the isolation of protoplasts, and the latter have 
been cultured to callus . Currently, plant regeneration studies with this ma-
terial are still in progress. Suspension cultures should prove useful as a 
146 
source of large numbers of protoplasts in accessions where seed supplies are 
limited, since only a single seedling i s required as a sour ce of hypocotyl 
and petiole explants for cultur e initiation . 
Recent advances in the identification of perennial Glycine accessions 
capable of plant r egeneration from explant and protoplast-derived callus now 
permit a number of wild species to be incorporated into programs employing 
somatic cell techniques to transfer agronomically useful traits into the cul-
tivated crop. This knowledge, combined with the ability to select large pop-
ulations of fused protoplasts by automated flow cytometry (Afonso et al ., 
1985) , should enable the production of hybrid cells and novel plants to be 
a realistic possibility in the immediate future . 
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